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Purpose: In an earlier eport, we documented the incidence and impact of aortic branch compromise complicating acute 
aortic dissection (AD) over a 21-year interval (1965-1986). In the current study, management of peripheral vascular 
complications (PVCs) of AD over the past decade was reviewed. 
Methods: Medical records of patients treated for AD over the interval January 1, 1990, to December 31, 1999, were 
reviewed. Patients with branch compromise confirmed with radiography or operation and patients with spinal cord 
ischemia that was based on results of a physical examination defined the study group. Comparisons between subgroups 
with and without PVC over a 30-year interval were analyzed with the ~2 test. 
Results: A total of 187 patients (101 proximal and 86 distal) were treated for AD over the study interval. A total of 53 
(28%) of these patients had clinical evidence of organ or limb malperfusion (7 cerebral, 3 upper extremity, 5 spinal cord, 
11 mesenteric, 12 renal, and 24 lower extremity [sites inclusive[), and one of three (17 patients) of these underwent 
specific peripheral vascular intervention. The remaining 65% (36) of the PVC group had complete or partial malper- 
fusion resolution after central aortic therapy (medical or surgical) alone. Open techniques for treating PVC included 
aortic fenestration (9), femorofemoral grafting (2), and aortofemoral grafting (1). All had favorable outcomes with no 
mortality. Endovascular procedures in five patients included abdominal aortic fenestration (3) or stenting of the renal 
(2), mesenteric (2), and iliac (1) arteries with clinical success in three patients and two deaths. The in-hospital mortal- 
ity rate for the entire group of 187 patients was 18% (15% for proximal aortic operation, 8% in medically treated 
patients). The presence of aortic branch compromise was not a statistically significant predictor of the patient mortal- 
ity rate (23% with and 16% without; P = .26). Overall mortality rate in the current study (18% vs 37%; P = .000006) 
and the mortality rate with PVC (23% vs 51%; P = .001), in particular with mesenteric schemia (36% vs 87%; P = .026), 
decreased significantly when compared with prior experience. 
Conclusions: The overall mortality rate from AD during the past decade has decreased significantly. Similar trends were 
noted in patients with PVCs, a previously identified high-risk subgroup. Increased awareness and prompt, specific man- 
agement of PVCs, in particular when visceral ischemia is present, have contributed to improved outcomes in patients 
with AD. (J Vase Surg 2001;33:1185-92.) 
Acute dissection is the most common lethal catastro- 
phe affecting the aorta.l, 2 Without treatment, approxi- 
mately 75% of patients die within the first 2 weeks after the 
onset of  symptoms, usually as a result of  aortic rupture, a,4 
The overall mortality rate remains significant being 27% 
in a recent study of  nearly 500 patients treated between 
1996 and 1998. 5 In addition to central cardioaortic om- 
plications, the dissection process can obstruct aortic 
branch ostia by a variety of  mechanisms causing multior- 
gan malperfusion. When territories uch as the central 
nervous system and abdominal viscera are directly com- 
promised, the mortality rate increases dramatically. In the 
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International Registry of  Acute Aortic Dissection (IRAD) 
study, 15% of  all deaths were related to mesenteric 
ischemia. 5 
In 1988, we detailed the importance of  peripheral vas- 
cular complications (PVCs) associated with spontaneous 
aortic dissection (AD) in more than 300 patients treated 
between 1965 and 1986. Patients who had symptomatic 
aortic branch compromise had a significantly higher mor- 
tality rate (51%) than those who did not (29%). 6 Optimal 
management of  such patients remains controversial with 
respect o both the technical mode of intervention (open 
surgery versus endovascular) and the timing thereof. Some 
advocate relieving peripheral vascular obstruction before 
central aortic repair even in cases of  proximal dissection, 7 
an entity traditionally treated with an emergency ascend- 
ing aortic operation. 8-1° Others emphasize that peripheral 
ischemic conditions are often ameliorated after central 
aortic therapy alone.11,12 Clearly, this relates to the mech- 
anism of  branch compromise, which has been reviewed 
elsewhere. 6 
A decade of  contemporary management of  patients 
with acute AD is now presented focusing on the subset of  
patients with branch compromise. The goal of  the current 
study was to compare current results with our earlier 
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I 
# Patients 78 (42) 
M/F 56•22 
Age (meanl 63 
VC 29 (37) 
HBP 47 (60) 
# Patients 116 (,36) 
M/F 81135 
Age (mean) 58.1 
VC 57 (49) 
HBP 74 (64) 
H 
1990 - 1999 
23 (12) 25 (13) 
17/7 7/18 
66.9 74.4 
2 (9) 2 (8) 
17 (74) 24 (96) 
/AX l  
Tota ls  
61 (33) 187 
42/19 121116 
66.9 66.2 
20 (33) 53 (28) 
52 (85) 140 (75) 
1965 - 1986 Totals 
61 09) 87 (26) 61 (19) 325 
44117 55132 45/16 2251100 
52.4 65.8 60.1 59.6 
8 (13) 7 (8) 34 (56) 106 (33) 
30 (48) 67 (77) 50 (82) 221 (68) 
Fig 1. Demographic and clinical features of 512 patients with 
acute AD stratified according to the DeBakey classification and 
divided time interval (current study--1990-1999 and 1965- 
19866). Numbers in parentheses are percentage. Note that distri- 
bution of different extents of dissection, demographic features, 
and incidence of PVCs were similar over a 30-year interval. HBP, 
Hypertension; VC, vascular complications resulting from branch 
occlusion as defined in "Methods" section. 
report in an effort to better define the role of peripheral 
vascular intervention i the modern era. 
PATIENTS AND METHODS 
The medical records of consecutive patients presenting 
to the Massachusetts General Hospital with spontaneous 
(trauma/iatrogenic excluded) acute AD from January 1, 
1990, to December 31, 1999, were reviewed. Patients 
included were those who presented to a medical facility 
within 2 weeks of the onset of their symptoms. Patients 
with chronic dissection were excluded. The dissection was 
classified by type according to DeBakey et al.13 Results from 
a definitive radiographic study, an operation, or an autopsy 
confirmed the diagnosis of acute AD. The central car- 
dioaortic omplications ofrupture, aortic valve, or coronary 
artery compromise were not considered peripheral compli- 
cations or aortic branch compromise. Branch compromise 
was defined by abnormalities detected through physical 
examination, angiography, or intraoperative evaluation. 
Specific branch obstructions were noted for each patient. 
These were carotid, subclavian, mesenteric, renal, spinal 
cord, or iliac artery. Patients often had more than one site 
of obstruction. Clinical events referable to a particular 
branch were also recorded. These included stroke, upper 
and lower extremity ischemia (pulse deficits or examination 
evidence of ischemia) acute paralysis, mesenteric schemia 
(abdominal pain, tenderness, metabolic acidemia, or frank 
bowel ischemia confirmed at operation), and deterioration 
of renal function (anuria, oliguria with a serum creatinine 
level _> 2.0 mg/dL,  or a rising creatinine level after admis- 
sion or rccalcitrant hypertension). Patent branches involved 
in the dissection process or perfused from the false lumen 
were not considered compromised. Methods of treatment 
for the central AD and specific interventions for peripheral 
malperfusion were noted, as were their results. Medical 
therapy for uncomplicated distal dissection i cluded admis- 
sion to an intensive care unit, arterial line placement, and 
intravenous antihypertensive therapy. Long-term follow-up 
was obtained for the group of patients who required periph- 
eral intervention by reviewing office records or by direct 
telephone contact with the patient. Comparison between 
subgroups with and without PVCs over a 30-year interval 
were analyzed with the Z 2 test. 
RESULTS 
Pat ients .  The study group included 187 patients 
(101 proximal and 86 distal) idcntificd ovcr a 10-ycar 
period. Fig 1 summarizes pertinent demographic and clin- 
ical features. Most patients (89%) presented to a medical 
facility within 24 hours of the onset of symptoms, and 
most (78%) were transferred to the Massachusetts General 
Hospital from an outside hospital. Acute chest (54%) and 
back pain (68%) was the most common complaint at prcs- 
entation. Combinations of computed tomography (63%), 
transesophageal echocardiography (43%), angiography 
(55%), and magnetic resonance angiography (9%) con- 
firmed the diagnosis. Types I and I I Ib dissections were 
most common (74%) and comprised 92% of patients with 
aortic branch compromise. 
Fifty-three (28%) patients (31 proximal and 22 distal) 
had clinical evidence of branch occlusion; 17 (32%) of 
these 53 patients underwent direct peripheral vascular 
intervention to restore circulation. These are detailed in 
Table I. There were 36 patients who presented with 
branch compromise managed without direct peripheral 
intervention (Table II). These patients were managed 
either medically (12) or surgically (1) in cases of distal dis- 
section (types IIIa and II Ib) or surgically in cases of prox- 
imal dissection (19). The remaining four patients either 
died before therapy was initiated (2) or declined surgery 
(2). Nineteen of 53 patients had multiple sites of occlu- 
sion, six of whom died. Five of the 34 patients with single 
branch occlusion died. 
The in-hospital mortality rate for all patients was 18%. 
Patients with peripheral branch obstruction had a mortal- 
ity rate of 23% and those who did not, 16% (P = .26). 
Patients with branch occlusion treated with peripheral 
intervention had a mortality rate of 12% and those treated 
without peripheral intervention (central aortic therapy 
alone), 28% (P = .19). An ascending aortic operation for 
proximal dissection carried a 22% in-hospital mortality rate 
if branch compromise was present and 12% if absent (P = 
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Table I. Patients requiting peripheral vascular intervention for aortic branch compromise resulting from acute aortic 
dissection 
Pt Sex Age (y) Date (m/v) Dissection Branch compromise Procedure LOS Last f /u  date Outcome 
1 M 35 12/99 IIIa Renal, mesenteric, iliac 
2 M 53 11/98 IIIb Renal, mesenteric, iliac 
3 M 59 8/97 I Mesenteric 
4 F 48 3/95 IIIb Renal, iliac 
5 M 70 9/94 I Iliac (bilateral) 
6 M 45 2/94 IIIb Mesenteric 
7 M 50 4/92 IIIb Renal, iliac 
8 M 45 5/97 IIIb Mesenteric 
9 M 47 6/96 IIIb Mesenteric, iliac 
10 M 60 1/95 I Iliac 
11 M 59 4/97 IIIb Mesenteric 
12 M 62 1/94 I Iliac 
13 M 76 11/99 IIIb Iliac 
14 M 57 6/97 IIIb Renal, mesenteric 
15 M 66 10/97 IIIb Renal 
16 M 49 1/98 IIIb Iliac 
17 M 64 1/98 I Mesenteric 
Ao fenestration* 9 1/2000 Alive and well 
Ao fenestration* 17 8/99 Alive and well 
Ao fenestration,* 127 2/2000 Short-gut 
SMA patch syndrome/TPN 
Ao fenestration,* 30 6/2000 Alive and well 
renal BPG 
Ao bifemoralJ" 20 Died 6/98, Discharged 
unrelated cause alive and weU 
Ao fenestration* 49 2/2000 Disability-CHF 
Ao fenestration,* 34 2/2000 Alive and well 
Ao fem BPG 
Ao fenestration* 17 
Ao fenestration* 21 
Fem-fem BPG~ 73 
Ao fenestration,* 18 
celiac/SMA EA 
Fem-fem BPGt 31 
Endo fenestration~ 26 
Endo fenestration,:~ 4 
SMA, LRA stem 
RRA stent 23 
Endo fenestration,~ 24 
iliac stenting 
SMA stent 18 
4/99 Alive and well 
2/2000 Alive and well 
1/2000 Alive and well 
1/99 Alive and well 
2/2000 Alive and well 
2/2000 Alive and well 
6/97 Necrotic bowel, 
died 
2/2000 TAlk repair 10/99, 
alive and well 
1/2000 Alive and well 
2/98 Necrotic bowel, 
died 
Bold copy indicates symptomatic branch occlusion. 
*Open surgical bdominal ortic fenestration. 
tProcedure followed by ascending aortic repair. 
~Percutaneous balloon septostomy. 
Ao, Aortic; BPG, bypass graft; CHF, congestive h art failure; EA, endarterectomy; flu, follow-up; LOS, length of hospital stay; RA, renal artery; SMA, supe- 
rior mesenteric artery; TAA, thoracoabdorninal aneurysm repair; TPN, total parenteral nutrition. 
.28). Eleven (6%) of  the 187 patients had evidence of  aor- 
tic rupture (10 proximal, 1 distal) resulting in a mortality 
rate of  69%. There was no mortality rate tbr the 12 
patients treated surgically for malperfusion and a 40% 
(2 /5)  mortality rate for those treated with endovascular 
procedures (P = .019). 
When compared with our earlier eport covering a 30- 
year interval, the overall mortality rate was significantly 
reduced (18% vs 37%; P = .000006). Likewise, the mor- 
tality rate in patients with branch occlusion (23% vs 51%; 
P = .001), particularly with mesenteric ischemia (36% vs 
87%; P = .026), decreased significantly. 
Carot id  artery occ lus ion  and neuro log ic  events. 
Occlusion of  the carotid artery due to AD occurred in 10 
patients, resulting in six completed strokes and one tran- 
sient ischemic attack. Three of  the four deaths in this 
group were directly attributable to the carotid occlusion 
and stroke. No peripheral interventions directed at the 
carotid circulation were performed; 80% of patients with 
carotid obstruction either died or had permanent stroke. 
Subclavian artery occlusion and upper  extremity  
ischemia. Eight patients with proximal dissection had 
subclavian artery occlusion, but only three had evidence of  
upper extremity ischemia. One patient died immediately 
after the operation, and one recovered with complete res- 
olution of  arm ischemia. The patient treated medically 
experienced gradual resolution of  her ischemic arm; no 
peripheral intervention was required. 
Mesenter ic  artery occlusion and mesenter ic  isch- 
emia. Occlusion of  the celiac artery or superior mesenteric 
artery (SMA) was documented with angiography in 14 
patients, resulting in 11 cases of  mesenteric ischemia (79% 
of patients had symptoms). Open aortic fenestration was 
performed in six patients without any deaths. One patient 
had resection ofischemic intestine and patch angioplasty of  
the SMA at the time of the aortic fenestration. This patient 
then underwent balloon angioplasty and stenting of  the 
celiac artery and SMA 3 weeks postoperatively and required 
repeat laparotomies for isehemic intestine, liver, and pan- 
creas. He survived with short-gut syndrome. 
Two patients with obstruction of  the SMA underwent 
endovascular procedures to restore mesenteric circulation. 
One patient had stenting of  the SMA then ascending aor- 
tic repair for a type I dissection; the other patient had 
cndovascular fenestration i  addition to SMA stent place- 
ment for a type I I Ib dissection. Both of  these patients died 
as a result of  mesenteric infarction. 
There were five patients with SMA occlusion who did 
not undergo peripheral intervention. One patient with a 
type I I Ib dissection was symptom-free. Another patient 
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Table  I I .  Patients with aortic branch compromise treated with proximal aortic repair or medical management  
Pt Sex Age (y) Date Dissection Branch compromise Procedure LOS (d) Outcome 
1 M 68 12/91 IIIb Iliac Medical Rx 12 Pulse restored/no fn loss 
2 F 75 6/90 IIIb Cord Medical Lx 22 Paraplegia 
3 M 56 7/91 IIIa Iliae Medical P,x 8 Pulse restored/no fnloss 
4 M 67 6/92 IIIb Cord Medical tLx 12 Recovered full fn 
5 F 68 4/92 II Carotid, subclavian Ascending repair 17 Minor LUE weakness 
6 F 78 7/96 IIIb Cord Medical Rx 14 LE recovered/incontinent 
bladder & bowels 
7 F 71 3/97 IIIb Mesenteric Medical tLx 7 Asymptomatic 
8 M 67 1/95 IIIb Iliac Medical Rx 3 Spontaneous recovery 
9 M 64 2/93 IIIb Cord Medical Rx 42 Resolution of LE weakness 
10 M 69 2/9 IIIb Cord Medical Rx 10 Paraplegia mproved to 
minor LE deficits 
11 M 57 1/94 IIIb Renal, mesenterie, lilac Descending repair 183 Permanent dialysis, colectomy, AKA 
12 M 74 2/97 I Iliac Ascending repair 46 Resolution p op 
13 M 87 8/95 I Renal, mesenteric, iliac Comfort care 6 Died during stay 
14 F 82 3/99 I Carotid, subclavian Medical 1Lx 11 Gradual resolution of ischemia 
15 M 32 11/99 I Iliac Ascending repair 17 Partial resolution ofLE ischemia 
16 M 6I 11/90 I Carotid, subclavian Ascending repair 23 Comatose pop, died 
17 F 59 3/90 I Renal Ascending repair 23 Resolved pop 
18 M 57 11/91 I Carotid, subclavian Ascending repair 33 L side weakness 
19 F 69 2/91 I Carotid Medical ILx 3 Comatose; died 
20 F 77 1/91 I Subclavian Ascending repair 14 Comatose p op; died 
21 M 78 1/94 I Iliac Ascending repair 3 Died immediately pop 
22 M 71 9/93 I Renal, lilac Ascending repair 16 Resolution pop 
23 M 64 7/93 I Carotid Ascending repair i2 Anoxic brain death pop 
24 M 57 12/95 I Iliac Ascending repair 9 Resolution pop 
25 M 63 4/98 I R carotid Ascending repair 22 Full recovery pop 
26 M 48 10/98 II Subclavian carotid Ascending repair 35 Residual L side weakness 
27 M 69 5/94 I Subclavian carotid 2 Arrested and died pre op 
28 F 62 5/96 I Renal, mesenteric 2 Ischemic viscera; died 
29 M 48 7/95 I Renal, mesenteric 4 Declined surgery; died 
30 M 36 11/93 I Subclavian, lilac Ascending repair 47 Resolution pop 
31 M 47 1/97 I Iliac Ascending repair 36 Resolution pop 
32 F 72 11/94 I Renal Ascending repair 16 Resolution pop 
33 M 53 9/94 I Carotid Medical Rx 20 L hemiplegia 
34 F 68 6/97 I Renal, lilac Ascending repair 79 LE resolved pop; dialysis 
35 F 63 2/96 I Iliac Ascending repair 13 Resolved p op 
36 /vl 48 9/95 I Iliac Ascending repair 6 Resolution pop 
Bold co D , indicates symptomatic compromised branch. 
AKA, Above-knee amputation; f , function; LE, lower extremity; LOS, length of stay; pop, post operative; UE, upper extremity. 
with an asymptomatic SMA occlusion had a type I dissec- 
tion, declined surgical repair, and died 3 days after admis- 
sion. The other  three patients had clinical evidence of  
ischemic intestine requiring resection (1) or causing death 
(2). Mesenteric arterial obstruct ion resulted in an overall 
mortal ity rate of 36% (5 /14) .  
Rena l  artery  occ lus ion  and renal insuf f ic iency.  
Fourteen patients had renal artery obstruct ion;  12 had 
clinical manifestat ions of  renal funct ion compromise 
(86%). The two symptom-free patients had type I dissec- 
tions. One pat ient  was treated with comfort  measures 
alone and died, and the other patient underwent  ascend- 
ing aortic grafting and was discharged. Surgical aortic fen- 
estration was performed on four patients with type I I I  
lesions, one of  whom had p lacement  of  an aortorenal  
bypass graft. There were favorable long-term results and 
no deaths. 
Two patients with symptoms who had type I I Ib  dis- 
sections were treated with renal artery stents. One died of  
mesenteric infarction, and the other had successful renal 
artery stenting and interval (4 years) thoracoabdominal  
aortic replacement for late aneurysm formation. 
Six patients with symptomatic renal artery obstruct ion 
were treated wi thout  peripheral intervention. One patient 
had a type I dissection, decl ined surgery, and died. 
Another  patient also had mesenteric ischemia, underwent 
laparotomy, and died. Another  pat ient with a type I I Ib  
dissection underwent  descending aortic graft placement 
with permanent hemodialysis. Three patients with type I 
dissections had urgent ascending aortic grafting and expe- 
rienced full resolution of  their renal insufficiency. Renal 
artery occlusion carried a mortality rate of  29% and dialy- 
sis dependence in 14% of  the patients. 
Spinal  cord and  paralysis. Five patients with acute 
typc I I Ib AD presented with lower extremity paraplegia (3) 
or paraparesis (2). All patients were treated medically. Two 
experienced full recovery, two experienced partial recovery, 
and one remained paraplcgic. All patients were discharged. 
Aort ic  or lilac ar tery  occlusion and  l ower  extremity 
ischemia. Of  the 25 patients with obstructed iliac arteries 
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resulting from AD, 24 had evidence of lower extremity 
ischcmia, as revealed through physical examination. Two 
patients had type I dissection and underwent femoro- 
femoral bypass grafting in addition to ascending aortic 
repair. Another patient with a type I dissection underwent 
urgent aortobifEmoral bypass grafting for acute abdominal 
aortic obstruction and ascending aortic repair 12 hours 
later. Open aortic fenestration was carried out in three 
patients with type I I I  dissections. One of these patients had 
an aortotEmoral bypass graft placed in addition to aortic 
fenestration. These surgically treated patients (6) were dis- 
charged. They are all currently alive and well. 
Iliac artery occlusion was treated with cndovascular 
fenestration i two patients with type I I Ib dissection. One 
of these patients had stent placement in the iliac artery as 
well, and both wcrc discharged and are alive and weU. 
Nine patients with lower extremity ischemia nd type 
I dissection were treated with ascending aortic replace- 
ment and experienced full (8 patients) or partial recovery. 
One patient with iliac artery obstruction died immediately 
after an ascending aortic operation of cardiac failure. 
Another patient was given comfort measures only and 
died. Three patients with type I I Ib dissection and sympto- 
matic ischemic lower extremities experienced complete 
recovery after medical treatment alone. One patient 
underwent descending aortic grafting tbr a type I I Ib dis- 
section and a subsequent above-lmee amputation for irre- 
versible lower extremity ischemia. The overall mortality 
rate for this group was 8%; both deaths were unrelated to 
the iliac artery obstruction. 
DISCUSSION 
Aortic branch compromise rcsulting from acute AD 
occurs by a variety of mechanisms and may result in distal 
malpcrfusion syndromes. Our report in 1988 focused 
attention on these vascular complications and the atten- 
dant increased mortality rate. 6 In 1990, Fann et a111 
reported on 272 patients (62% acute) treated over 25 
years with AD. They reported a similar 31% incidence of 
PVCs, a consistent figure over several decades.8,14 Central 
aortic repair was their approach fbr both proximal and dis- 
tal dissections, and they concluded that such repair obvi- 
ated the need for peripheral vascular intervention i  most 
patients. The Stanford group has since championed the 
use of endovascular methods to restore perfusion often as 
an adjunct after central aortic surgery. 15-17 Deeb et al 7 
advocated endovascular intervention and delayed proximal 
aortic repair when evidence of end organ ischemia is pres- 
ent even in the circumstance of proximal ADs. Both the 
indication for and the timing of peripheral vascular inter- 
vention are a matter of clinical judgment. Factors to be 
considered include the type of dissection, the mechanism 
of obstruction, the aortic branches involved, and the local 
expertise with open and endovascular methods. 
The overall mortality rate in the current study data was 
significantly lower when compared with our earlier eport 
(18% vs 37%; P < .006) and lower than the recently 
reported 27% mortality rate in the IRAD study (P = .009), 
where patient demographics and types of dissection were 
nearly identical. 5 The 15% operative mortality rate for 
proximal dissection was significantly ower than our earlier 
report (vs 33% P = .004), and that reported in the IRAD 
(vs 26%; P < .05), and compares favorably with operative 
mortality data recently reported from the Mt Sinai 
group38 Likewise, the 8% in-hospital mortality rate for 
distal dissection treated medically is similar to the 11% 
reported in the IRAD studv and approaches the zero mor- 
tality rate recently reported by Lansman et all8 in a small 
series. Contemporary results are clearly better than the 
20% mortality rate for distal dissection reported two 
decades ago. 19 Prompt diagnosis and initiation of treat- 
ment doubtlessly contribute to these results. 
Historically, PVCs have significantly increased the 
mortality rate in patients with acute AD.6,11, 20 Inter- 
estingly, this was not true in our modern experience (23% 
vs 16%; P = .26). After central cardioaortic complications, 
PVCs have been the major t~tctor contributing to early 
death. Furthermore, the overall mortality, rate in patients 
with PVCs has decreased significantly (23% vs 51%; P = 
.001 ) when compared with our earlier experience, in par- 
ticular in those patients with mesenteric schemia (36% vs 
87%; P = .026). Finall)q the incidence of aortic rupture 
(6%) in the current series is only a third of the 18% figure 
we previously reported for patients treated between 1968 
and 1986. 6 Timely diagnosis and initiation of therapy 
before aortic rupture have clearly improved overall results. 
The impact of branch occlusion on the mortality rate 
associated with central repair is somewhat unclear. In the 
current series, the 22% operative mortality rate (5/23) 
with branch occlusion was not significantly different (P = 
.28) from the 12% (7/57) figure for those without; simi- 
lar findings were reported by the Stanford group) 1 The 
latter report, however, continued the emphasis on the 
poor results (61% mortality rate) in patients with distal dis- 
sections and malpcrfusion syndromes. Likewise, almost 
one third of patients in the IRAD study with distal dissec- 
tion who had surgical therapy died. It must be interred 
that these 35 (20%) of 175 distal dissections were "con> 
plicated" necessitating surgical therapy because most of 
the distal dissections (80%) were treated solely with med- 
ical therapy and better results, as expected, wcre indeed 
observed. 5 We agree that medical therapy is the corner- 
stone of managing acute distal dissection with peripheral 
vascular intervention being used selectively in patients 
with signs of organ ischemia, especially mesenteric and/or 
renal 20-24 (Fig 2). 
The specifics of treating patients who have PVCs with 
proximal dissection are problematic compared with those 
with distal dissection because ascending aortic surgery is 
necessary to repair the central aortic tear. At our hospital, 
after aortic rupture or tamponade is ruled out, mesenteric 
and renal revascularization precedes an ascending aortic 
operation, most often by open aortic fenestration. Deeb et 
al have emphasized the poor outcome when urgent 
ascending aortic repair is carried out in the presence of 
abdominal vascular malperfusion syndromes. 7 Lower 
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or stent placement within the true or false lumen or within 
an aortic branch. Interestingly, 90% of  their patients were 
treated for persistent malperfusion after central aortic sur- 
gical repair. Radiographic success did not necessarily trans- 
late into clinical success, because the 30-day mortality rate 
was 25%; identical results were reported by Williams et 
al. 29 Doubtlessly, irreversible ischemia present before the 
endovascular procedure contributes to the mortality rate. 
Endovascular fenestration and stenting before definitive 
aortic surgery for acute proximal dissection with periph- 
eral malperfusion have been advocated by Deeb et al7 
because of  the 90% mortality, rate seen in nine patients 
undergoing ascending repair alone. Their recommenda- 
tion was to delay proximal repair until the malperfused 
state was corrected because delayed ascending repair was 
the only significant variable in outcome. Our own experi- 
ence with endovascular fenestration and stenting resulted 
in radiographic success in all five patients treated. 
However, two of  the patients died because of  irreversible 
ischemia of  intra-abdominal organs that was potentially 
treatable with laparotomy. It is difficult to determine if any 
mode of  therapy would have provided better results in 
these patients because the degree of  mesenteric and renal 
ischemia, while not  complete, was tmluaown. 
In addition to endovascular fenestration and stenting, 
endovascular stent graft placement at the site of  the aortic 
intimal tear is another technique to manage the aortic tear 
and redirect flow into the true aortic lumen. 3°,31 Dake et 
al 3° reported on 19 patients with AD in whom 37% had 
symptomatic branch compromise. A 100% technical suc- 
cess was achieved in deploying the stent graft to cover the 
aortic tear. Seventy-six percent of  the patients with clinical 
evidence of  peripheral ischemia were relieved. The in-hos- 
pital mortal ity rate was 16%. This technique appears 
promising and has the potential to replace endovascular 
fenestration/stenting in selected patients because the later 
techniques can be t ime-consuming and complex. 
Prospective studies o f  stent-graft repair at the aortic intimal 
tear versus medical therapy for distal dissection patients will 
be needed to determine the role of  this therapy. 
CONCLUSION 
One third of  patients in whom acute AD is diagnosed 
will have evidence of  aortic branch compromise.  Our  
experience has suggested a treatment algorithm detailed in 
Fig 2. Prompt ascending aortic repair for proximal dissec- 
tion should be the priority unless evidence of  mesenteric 
or renal malperfusion exists. Open abdominal aortic fen- 
estration is an excellent method of  restoring circulation to 
compromised vascular beds and in our modern  experi- 
ence, was accomplished with no operative death. Our 
experience with endovascular therapy in this setting has 
been promising for obstructed iliac segments and unfavor- 
able when dealing with the mesenteric circulation. Carotid 
occlusion continues to be a poor prognostic factor when 
accompanying spontaneous dissection. Favorable results 
can be obtained when caring for patients with acute AD if 
priority is given to the most life-threatening condit ion and 
restoration of  circulation to ischemic viscera is achieved as 
rapidly as possible. 
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D ISCUSSION 
Dr  Carl  Bredenberg (Portland, Me). These are outstanding 
results and a couple of  points that were made are worthy ofreem- 
phasis: the relative prevalence of  aortic dissection as an acute aor- 
tic event and the decline in mortality that you have shown over 
the last decade. 
In the face of  the peripheral arterial occlusions, do you go for 
the central repair as first priority expecting that by redirecting 
flow into the lumen you correct he peripheral problem itself?. Or 
do you attack the peripheral manifestation and complication first 
and then if necessary go on to central repair? 
The other controversy is: if you are going to intervene, 
should it be done endovascularly or open? In your manuscript the 
focus on the difference in management  depends upon which 
branches are involved. I f  the cerebral branches and the spinal 
branches were occluded, the fate was already determined by the 
time you got the patients. It was really in the visceral/renal ves- 
sels where intervention became critical. 
I think you have given us all what sounds like a compromise 
between the concept hat "I always repair the periphery first" and 
"I always repair the central aortic tear," and you might want to 
elaborate a little bit more on that. If I understand it, particularly 
in your proximal tears, you would repair those first particularly if
there was impending tamponade or rupture. But symptomatic 
visceral or renal ischemia really demands a peripheral repair first 
unless the aortic tear is pushing you otherwise. Of  course, I think 
your observations on the value and safety, in your hands at any 
rate, of  open surgical intervention for the abdominal complica- 
tions is something we ought to take with us as we consider these 
supposedly newer safer "nonsurgical" interventions of  endovas- 
cular. I really do not have any questions. You highlighted and very 
well answered a couple of  the enduring questions in the manage- 
ment of  this very, very difficult problem---difficult for the aortic 
and peripheral surgeon. Thank you. 
Dr  S tephen R. Lauterbach .  Dr Bredenberg,  thank you 
very much for your kind comments .  To comment  on the 
"peripheral versus central debate," it is interesting as we know 
from the Stanford experience, in addit ion to our own, that 
central repair does not ameliorate all peripheral complications. 
In Slonim et al's recent report, nine of  10 endovascular tech- 
niques were done after proximal repair, so patients had central 
aortic repair, did not have their peripheral circulation restored, 
and underwent  additional endovascular procedures. 
With regard to the timing of  peripheral versus central repair, 
two of  the nine fenestrations actually were done in patients with 
proximal dissection who had their abdominal fenestration done 
and within 24 hours, went on to have their ascending aortas 
repaired. Obviously, these patients did not have evidence of  the 
central cardioaortic omplications such as aortic rupture, acute 
tamponade, or coronary obstruction that would have resulted in 
ascending aortic surgery as first proprity. 
Dr  Richard Gusberg  (New Haven, Conn). I congratulate you 
on an excellent presentation and excellent results. We at Yale share 
your philosophy with a complication-specific approach. I would 
emphasize one thing and that is that we also have had very good 
results, particularly in the high-risk patients with abdominal fenes- 
tration, but it is only effective in getting adequate reperfusion of 
the visceral vessels if it is done relatively early after the dissection, 
meaning within 48 hours or so, which sometimes i  a challenge in 
some of the patients who get referred in from outside. I have one 
question, which is, have you had any experience doing any percu- 
taneous fenestrations? 
Dr  Lauterbach. Thank you for your comments, Dr Gusberg. 
With regard to the percutaneous fenestration, we have had three 
patients in the group of  five who had endovascular procedures. 
Two were for lilac obstruction and one had additional lilac stent- 
ing, and they were all successful. Two of the mesenteric obstruc- 
t ions - those  patients also had renal ischemia--both died of  
mesenteric nfarction. The group is small but we have done per- 
cutaneous fenestration. The trend has been within the last 12 
months to avoid fenestration and stenting between the true and 
false lumens, and place large Palmaz stents within the true lumen 
to keep it expanded. 
Dr  Jack L. Cronenwet t  (Lebanon, NH).  These are very 
impressive results. I have two questions. One, you had an excel- 
lent result with your fenestration procedures. Do you see any role 
for Dr Melville Williams' approach to a more proximal treatment 
of  these dissections within the abdomen? My second question 
relates to why the mesenteric endovascular approaches didn't  
work. What was the problem in those cases that made them fail? 
Dr  Lauterbaeh.  Thank you, Dr Cronenwett. The Hopkins 
group has had excellent results, as have Dr Gusberg and his col- 
leagues at Yale, with abdominal fenestration. Our technique is a 
little bit different han theirs. As you know, we are transecting the 
aorta more inferiorly. I think as long as some of the septum is 
excised and flow can be reestablished into the true lumen you do 
not necessarily have to open the aorta as extensively as the 
Hopkins group does; however, the results are the same. I think it 
is more of a local comfort level. 
The reason the endovascular p ocedures were not successful 
~br the mesenteric circulation is difficult to determine. I think one 
of  the problems is that without laparotomy one really does not have 
a firm grasp on how ischemic the bowel is before the patient goes 
to the angiography suite, often for long periods of  time. If necrotic 
intestine does not get resected, death occurs. One of  these patients 
with mesenteric schemia was deathly sick on transportation, and it 
was unlikely that any procedure would have saved his life. 
